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^tsoKoa aamti, \amjaaa 

wwaAnw agog »o. hai. tio/TM 

PartUl B0p«rt on Prohlnm 3-7.l€

39 Hov«ib*r 19>I9

Ooaparatl'y »»glgtanea of Tarloui Qo»g)on«nt« of 

■apart—ital lal—t T2U1

1. At th* ra^at of the Office, Chief of Ordnance^, hallistlo 
testa hare reeently been conducted at this laboratorT’ on rarlous 
ooapoaects of the ezperiaental helnet, T2H1.

2. Qa the bMls of theae tests a thxee-ply itflon inner ooeponant 
is to be preferred orer a three-pl7 flberslos inner coeponent, and a 
24ar doralualn outer oosponent (of arerafie gance ■ .109*) is to be pre­
ferred orer a 7^ST doralualn outei' oo^>onent (of arerage gauge > .097*). 
Rowerer, while the s^perlorltjr of the igrloa ces^wneat over the flberglas 
eoag>oneat appears to be indepeadant of weli^t (although perhaps a result
of thickness), the superiority of the 2MST osaponant orer the 79ST eoaponaat 
aeeas dlreetly attributable to the wel^t (thickness) differmee. fima, 
as regards reaiatanoe to oal. .22 fkaga—t alaulatiag proleetlles^, 
epUralent weights (thldcaessea) af 248* and 75ST daraloala eeuld be 
a^Vected to perfom equlTaleatlT, whereas eitBlralent weights of the nylon 
and flbsrglas laadnatad ooep<menta bare desKmstrated the si^erierlty of 
the aylon laalnate.

3* Arlds of one-laoh sfuares, four squares wide, were laid out, from 
fkant to rear, and frea side to side, on ea«h aetalllo ooi^>onaat. Ihidt- 
aess aeasureaents were read for eaeh square and are shown in figure 1. 
Bq^sentatiwe loeations oa each of the nea-netallle oeaponents were 
aeastuad fbr thlekaess said theae results are reelted in Cable 1.

4. Before each round wu flrsd the target eoagwnant was eraoted la 
saA a aaaner as to mrerlda that the snrfaoe te he ispaeted was tangent 
at the point of aatiolpated tipast te a plana perpendicular to ths 
flight of the pro^eetile. fOleoitios ware aoasnrod by naans of a 
dnas Oonpeay tfnreaoaoope with pboto-eleetrie cell piskip —d a tins 
Itput uait. Ba^ asapon«t was aslbjeetod te a ansher of i^Ewste with oal. 
.22 firagasnt-sl—latlng prejoottloo. TJT, safflolsat to establish Ito

1. 0.0. ha/32l(e) - Ma. te/553(*). 26 
t. «dk 762/253
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appartnt talllttio liait (!»).    DM results of the tssts on ths Mtallle 
eoapoasnts mpfar in Tlgorss 2 »d 3.    Ths results of tssts on ths 
Qoa-aetAllle «o^MBsnts sppsar la Tsbls II. 

5. It is thus appmnt that ths rsslstMMs of tta« oylea oonponsnt 
(apparsnt ballistic Halt about 800 fsst-psr-Mooad) Is to bs prsfsrrsd 
OTsr that of ths flharglas eoaponsat (^pparsat balllstio Halt skout 
600 fsst-psr-socoad).   Irsn though ths njrloa eoapoaaat is thieksr (.057" 
Tsrsas .0*»5") than ths flhsrglas ooapoasat la about ths saas ratio as 
thslr ballistle liaits, aad psrlavs tha sqparlorltjr of tha ayloa oo^oaaat 
mtff hs attrlhutad to this grsatsr thloknsss, ths fast that ths wslfhts p«r 
unit arsa ars aq^ilTalsat damands ths prsfsranos of ths ajrlon eoaatltaaet. 

6. Ott tha othar hand, although tha SfVK oeqwasnt with aa aTarags 
halllitlc llalt of 815 faa» par aaeoad la snparlor to ths 758* oo^onsnt 
with an aTsraga ballistio limit of 76O fast-par-ssoead, tha supsriorlty 
is not damenstratad at an aqulTalsnt walght «d aztnvdUtiaa iadioatas 
that if afiiTalont wslghts «ara tsstsd squiTalaat balliatlo lialts would 
rssolt.    Ihsrafora, 2»WT aad 758* dnraluain Mqr ba oenaldarad iatar- 
cbaogsabla aa outsr eoapoasnts without prsjudloa to tha ballistio intsfrity 
of a hslast asssably. 

7. As would bs sxpaotad fro« tha forsgola«, ths coäbiaation of ths 
2hSi duraluain eoapoaant with ths ayloa laBlaata oo^toaaat raprssaatad 
ths best taaa aaoag ths four arailabls ooapoasat ooAiaatioas.   this 
eoablnatioa rapraseatsd a dlstiaet iaprorsasat of tha etarrsat ML oowblaatloa 
of Hadfiald aaagaasss staal shall with plastie liaar of dubloui ballistio 
■srit, although tha orarall waists ara aqaiwalsBt. 

$,    It is thus eoncludsd that aa axparlaaatal halaat, T2111, with a 
tbrss-ply ayloa laalaats inaar ooapoasat aad an eutar oonponsnt of aithar 
2>«T or 75ST dnraluata will prewidat 

a.   IqproTOd raaistaiaca to flra^Mat attaak owar tha ewrsat 
"    Kl hslMt aassribly if tha ovarall waighis ara hsld oonstaatt 

b.   ▲ SBYing la owarall wslght, aa eosqparad with tha oarraat 
""    Ml balMt aaao^bly. if tha protaotlea is hald eaastaat} or 

e.   ▲ eoabiaad sarlBf la walght aad laaraased pretaetioa, aa 
~    eosvarad with tha «arrant Ml hataat aasaribjy* If • aalgjit 

Utaraadiat« batwasa tha oorraat walght sad on« whiah would 
prowlds oarraat pretaetlsa la dioaam. 

J. f. aoUiva 
dMM» Wa« 

ifnomm 

«ateUwclat 

.-=**^.*»i*M(SiT'W ttimt^ 



ton I 

jhigJMggt Mefcsar—nti on Innar (lon-ltotallio) Qo^oMnt» 

of iipwiawiui E»ia»t taan 

iaatß »t 
JUUrUl 11> 

.060" 

TtOBt 

.057» 

Top 

.050« 

■1^ 

.057» .058« 

ftlfbi 

I7I0B .oa« 

Vylon .078« .05»*» .053« .OST" .C57« .OÖ» 

VlbMrd«! .OU?« .(AC« .(A0« .oU2» .o»»4» .oUz« 

ribwclai .o»»5» .0^9» .OM»» .050" .0>«S" .OUS" 

ATKtagß telekMM of ajlon oo^poncnti - .057* 

Atwac» tUokMM of flWrclaa ooapoiwnti - .01(9« 



ZASLI II 

s.imi^ry of Ballistic TMU ConducUd igalntt 

Yarloiu PropoMd Oomponentt of Ixperlaantal 

Hslntt T2111 

Material 
AT«. 

öa^e 

.log1« 

Balllfl 
(Oal 

,1c Limit 
.22. 13' 

2»»I 815 

75ST .097« 760 

^ly Mylon .057" 800 

3-Ply fibargla» .O^)- 600 

2UST Plus — 1320 

5-Ply lylcn 

2^81 Plu« — 12H7 

3-Ply Illjergla» 

75ST Plu« — 1231 

3-Ply lylon 

75ST Plu» — 1163 

yflj ni>*rglaa 

Oorrant Ml Halaat 
ABaenbly (.0»40»)» 

— 10U0U) 

•WAL 710/738 - Prctectlon limit probably 50 feet-pw-Meondt high«- ihm 
ijray limit. 
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